Adverse events and complications, even if minor, can result in considerable negative effects on patients, including loss of life. They can also have an impact on the healthcare workers involved. Offering an apology to a patient who has suffered a complication is necessary, and is not an admission of fault. In England and Wales, there are also statutory obligations of candour in cases of more severe notifiable events. Local and national systems exist for incident reporting, with a strong emphasis on learning from events and sharing of best practice. Complaints may arise from poor management of a patient's complications, and in situations where there is a clear breach of a professional duty that has resulted in patient harm, negligence may be deemed to have occurred. National Health Service Resolution focuses on learning from events to help reduce the growth in litigation and emphasises that discussions should be timely, include appropriate explanation and information, and provide ongoing support and, if necessary, continuity of care.
Introduction
The true incidence of complications and adverse events associated with healthcare is difficult to record accurately, with many complications being ill-defined, and the recording of such events being heavily reliant on voluntary reporting. The incidence rate of adverse events in hospitalised patients has been estimated by retrospective case note review to occur in 3-17% of admissions, and about half of these events are potentially preventable with ordinary standards of care [1] . One-third of adverse events led to moderate or greater disability or death in one retrospective study in British hospitals, and these findings have been replicated in other published UK hospital reviews [1] [2] [3] .
An adverse event can be defined as an "unintended physical injury resulting from or contributed to by medical care (including the absence of indicated medical treatment) that requires additional monitoring, treatment, or hospitalisation, or that results in death" [4] . Adverse events may be preventable or non-preventable. A 'complication' after an invasive surgical or anaesthetic procedure is harder to define. Clavien et al. defined a surgical complication as "any deviation from the normal postoperative course", which takes no account of adverse events or harms that patients may experience that do not have an obvious immediate effect on the postoperative course, for example, oral trauma after tracheal intubation [5] . While the cause and effect elements of undesirable outcomes in the peri-operative period are subject to debate, for the purposes of this review, we will consider a complication to be a modification of Sokol and Wilson's definition, namely "an undesirable, unintended and direct result of an operation (procedure) affecting the patient which would not have occurred had the operation (procedure) gone as well as could reasonably be hoped" [6] .
Anaesthesia in the UK and many developed countries has a very low overall mortality rate, with anaesthesia-related deaths in the United States estimated at 1.1 per million population per year (1.45 for men and 0.77 for women) [7] . However, death is a rare complication of anaesthesia and other complications, while still significant, are encountered more frequently; for example, dental injury requiring intervention has a reported incidence of 0.02% [8] . Given the increasing complexity of medical therapies and the burden of an ageing population with increasing comorbidities, it is highly likely that every anaesthetist will be involved in dealing with a patient suffering from a significant, unanticipated complication of their medical treatment or anaesthetic, during their medical career.
The impact of a complication on health
For a patient, suffering an adverse event or complication could result in increased pain, prolonged hospital stay or temporary/permanent disability. In the extreme, the complication may contribute indirectly or directly to their death [9] . In addition to the physical harms of adverse events, there may be associated psychological morbidity, including post-traumatic stress disorder and a loss of trust in an individual healthcare provider or institution. These effects may be magnified when the response to the incident is poorly handled, or when the incident results in potentially confrontational legal action [10] .
In addition to the impact of complications and adverse events on patients, staff involved may be psychologically affected, particularly if the event is as a result of human error. A survey by the Royal College of Physicians found that 76% of respondents felt personally or professionally affected by an adverse patient safety event, resulting in lower professional confidence, reduced job satisfaction, difficulty sleeping and increased anxiety [11] . These difficulties have been well described following adverse outcomes and errors, and have become known as the 'second-victim' effect. There are various factors that determine the magnitude of this effect, including the severity of the event and the seniority of the clinician involved, but potentially modifiable factors include the institutional response to the event and the peer support available [12] .
Types of incident
Some undesirable or unwanted patient outcomes are not truly complications but predictable consequences of an intervention, for example scarring, inflammation or pain at the site of a surgical incision. These are unavoidable and should more correctly be described as sequelae rather than a complication.
Complications may include occurrences that cannot be avoided and are also predictable after a particular intervention, for example a dural puncture headache occurring after correctly administered spinal anaesthesia with adherence to standard practice. Complications may also occur following a medical error. Medical errors can be defined as an act of omission or commission in planning or execution that contribute to, or have the potential to contribute to an unintended result [13] . This definition includes errors of planning, errors of execution and errors relating to a deviation from standard processes of care. Descriptors of incidents associated with risk of harm to patients are shown in Table 1 .
The National Reporting and Learning Service (NRLS) defines incidents into classes depending on whether they result in low, moderate or severe harm or cause death. Low harm is defined as that which requires extra observation or minor treatment. Moderate harm is defined as incidents resulting in further treatment, possible surgical intervention, cancellation of treatment, or transfer to another area, and which cause short-term harm. Severe harm is defined as that causing permanent or long-term harm [14] .
Serious incidents are events in healthcare where the potential for learning is so great, or the consequences to patients, families and carers, staff or organisations are so significant, that they warrant using additional resources to mount a comprehensive response. There is no set list of serious incidents, but they can be considered as interventions or omissions associated with the care of a patient, which result in an unexpected or avoidable injury causing serious harm or death, or requiring further intervention to avoid this. Serious harm is defined as causing severe harm, chronic pain or psychological damage that is not likely to be temporary [15] . Examples of serious incidents for anaesthesia could include prevention of future deaths reports from the coroner in England and Wales.
Never Events are a subset of serious incidents, and as such, their management is covered in the serious incident framework. However, given that their occurrence indicates key systemic failures, they are reviewed separately, and their occurrence is used as a key driver for implementation of systemic changes in the organisation. They can be defined as has having the potential to cause serious harm or death and are wholly preventable, with guidance or safety advice available at a national level that should have been implemented by all healthcare providers [16] . Although each Never Event type has the potential to cause serious patient harm or death, neither is required to have happened for that incident to be categorised as a Never Event. Common examples for anaesthesia include failure to recognise a misplaced nasogastric tube, wrong site surgery and wrong route of chemotherapy administration.
Near misses are incidents that have the potential to result in patient harm, but do not do so, either by good fortune or through timely recognition of the incident, for example, an incorrect prescription for penicillin for a patient with a known penicillin allergy, that is spotted before the drug is given. The fact that the near-miss event does not result in patient harm does not mean that these events should not be treated as seriously as incidents that do cause harm, as an opportunity for learning and improvement still exists under these circumstances [17] .
What to do in the event of an adverse event/complication Apology Honesty in the event of error is a fundamental requirement of UK professional practice and can support learning and improve patient safety. In Good Medical Practice (2013), the General Medical Council notes "that you must be open and honest with patients if things go wrong. If a patient under your care has suffered harm or distress, you should:
• put matters right (if that is possible)
• offer an apology • explain fully and promptly what has happened and the likely short-term and long-term effects" [18] .
Despite this, it has been noted that there has historically been a reticence to disclose to a patient when harm has occurred [19] . This may perhaps be due to the idea that saying sorry is akin to an admission of guilt, and potentially exposes a practitioner to the potential for legal action [20] . However, this is not the case, and delayed communication and a lack of openness may make it more likely that a patient will use other channels to provide greater disclosure of events regarding their treatment, including legal action [21] .
Legal statute supports this view. The Compensation Act (2006) notes that "an apology, an offer of treatment or other redress, shall not of itself amount to an admission of negligence or breach of statutory duty" [22] . The need for honesty and openness was also highlighted in Sir Robert Francis' report into the Mid-Staffordshire NHS Trust; a recurrent theme in this report was of concealment or non-disclosure when it was recognised that harm had occurred to patients [23] . An apology should, therefore, be offered as soon as possible after you become aware that a complication of anaesthetic treatment has occurred. Acknowledgement, explanation of the events and apology should be given to the patient, along with details of a key contact (usually a departmental governance or complaints lead, or the clinical director) wherever possible. NHS Resolution recommends that your apology should be confidential, tailored to the patient's needs (e.g. avoiding acronyms and jargon), demonstrate sincerity and regret regarding the events, and outline any additional efforts to be made to investigate further (if appropriate). Wherever possible, the anaesthetist involved should be saying sorry, although they may need to be supported by other members of the healthcare team, for example, by a supervising consultant if a trainee was involved in the complication.
Duty of Candour obligations
A further recommendation from the Francis report was to create a statutory obligation of candour on healthcare providers when a patient safety incident has occurred. This was formally regulated in an amendment to the Health and Social Care Act (2008) [24] . Since April 2015, this regulation has enabled the Care Quality Commission (CQC) to take formal regulatory action against any healthcare organisation registered with them that fails to comply with this. A similar requirement will shortly take effect in Scotland where Royal Assent has been given to provisions in the Health (Tobacco, Nicotine and Care) (Scotland) Act 2016, with an agreed implementation date of 1 April 2018 [25] . The statutory Duty of Candour has specific steps that healthcare professionals must follow if an unintended or unexpected event occurs which causes moderate or severe harm to a patient, for example, unanticipated admission to intensive care from complications relating to anaesthesia. To meet the requirements of the regulation to the Health and Social Care Act (2008), in the event of a notifiable patient incident, a healthcare provider has to:
• make sure it has an open and honest culture across and at all levels within its organisation;
• tell patients in a timely manner when particular incidents have occurred;
• provide in writing a truthful account of the incident, and an explanation about the enquiries and investigations that organisation will carry out;
• offer an apology in writing; and • provide reasonable support to the person after the incident.
It is recommended that the clinicians responsible for a mistake or complication would be best placed to inform the patient and apologise; however, this is not a formal obligation, and there may be a variety of reasons that a clinician independent of the incident may be the first person nominated to speak to the patient; for example, experience in dealing with written apologies for duty of candour incidents or transfer of the patient to intensive care.
Reporting of incidents
All hospital Trusts should have systems in place for the reporting of complications and patient safety incidents. All incidents should initially be reported and reviewed through these local systems such as within a directorate or care group. All incidents are registered with the National Reporting and Learning System (NRLS); this generates a national overview of the incidence of certain types of incident and of any trends emerging at both a local hospital/trust level and at a national level. In its seven-step publication, the National Patient Safety Agency advises that there are three types of incidents that should be reported: incidents that have occurred; incidents that have been prevented (also known as near misses); and incidents that might happen [26] . Recently, with the support of the NHS Commissioning Board, the Association of Anaesthetists of Great Britain and Ireland (AAGBI) and the Royal College of Anaesthetists (RCoA), the Safe Anaesthesia Liaison Group (SALG) has been established. The Safe Anaesthesia Liaison Group reviews anaesthesia-specific incidents reported to NHS England and other UK national healthcare safety bodies, provides networks to disseminate safety information, and has active working parties to address specific anaesthetic-related safety issues in detail.
Depending on the incident type, there are also specific reporting channels. For example, if the incident involved a medication or a medical device, then the Medicines and Healthcare products Regulatory Agency (MRHA) has operated the 'yellow card' scheme since 1964, and incidents of this nature should be reported to this agency. Online reporting is now available for any incidents or adverse drug reactions, or patient safety incidents related to medical devices. Reporting is encouraged even if the reaction is well known, as it helps to identify developing patterns of adverse events. In addition, the MHRA also co-ordinates the reporting of Serious Adverse Blood Reactions and Events (SABRE). There is also crossover with the Serious Hazards of Transfusion (SHOT) organisation co-ordinated by the NHS Blood Transfusion service.
If an incident is deemed to have caused severe harm or death, or required further treatment to avoid serious harm or death, then it should be treated as a serious incident. This means that the organisational and systemic factors contributing to the incident will be thoroughly investigated, usually through a serious event analysis or root cause analysis. If an incident is felt to be a serious incident, then in addition to local reporting and investigation, the incident should be reported to the NHS Strategic Executive Information System (STEIS) within two days of identification of the incident. A framework created by NHS England to facilitate investigation of patient safety incidents exists, which supports the provider to investigate and provide a report for commissioners within 60 working days [15] .
Complaints
Patient feedback and patient experience has an increasingly high profile across the NHS. While patient concerns and complaints (verbal or written) may occur without any complications arising during their treatment, it is often through the complaint process that a patient may express dissatisfaction with their treatment and the handling of any complications that have occurred.
The local response
All hospital should have a complaints policy, and staff members should understand their role in relation to complaint handling and where to go for advice and support. Complaints and concerns should always be acknowledged, and opportunities offered to resolve them in such a way that the individual concerned would like to see happen, if possible.
NHS complaints procedure
The NHS complaints procedure is a three-stage process and applies to NHS and social care providers, as well as private hospitals providing healthcare under arrangements with an NHS body (e.g. those providing 'Choose and Book' services). Stage 1 involves a complaint being made, investigated and ideally resolved at a local level. If the person is still dissatisfied, then a complaint can be made to the Parliamentary and Health Service Ombudsman (PHSO). Doctors are also able to take a complaint to the Ombudsman if dissatisfied, for example, if they feel the response given by their employer on their behalf to a complaint is unsatisfactory. The PHSO has issued guidance on good complaint handling, and medical defence organisations are also able to offer advice and support to members involved in the investigation of a complaint [27, 28] . The complaint process should be concluded before a complainant makes a claim for medical negligence, as it may be the case that the response to a complaint may indicate whether or not there has been negligence.
Medical negligence
Medical care may be considered negligent when all components of a three-part test are fulfilled: that a duty of care was owed to the patient; the duty of care was breached; and that as a direct result of the breach, harm was caused. If negligence is proven, the patient may pursue a civil claim for damages. Moreover, if the breach of duty was significant, or the harm was particularly severe, then the Crown Prosecution Service may consider whether charging individuals with criminal negligence is warranted [29] .
The NHS Litigation Agency manages negligence and other claims against the NHS in England on behalf of its member organisations. The Clinical Negligence Scheme for Trusts (CNST) is a scheme that handles all clinical negligence claims against member organisations. Membership is voluntary and open to all NHS Trusts (including Foundation Trusts) and independent sector providers of NHS care in England. Costs are met by membership contributions, with individual member contribution levels influenced by a numbers of factors, including the type of organisation, the services it provides and the numbers of staff it employs. Just as with other insurance schemes, claims history is also relevant, and organisations with fewer, less costly claims and more stringent safety and governance procedures pay less in contributions. The Welsh Risk Pool Scheme is also voluntary and involves Trusts and Local Health Boards as member NHS bodies in Wales in a mutual self-insurance scheme for Wales. The scheme in Scotland operates differently; health boards in Scotland have responsibility from their own budgets for negligence claims up to £25,000. Anything above that value is reimbursed from a central fund, the Clinical Negligence and Other Risks Indemnity Scheme (CNORIS), which is financed from annual contributions by each board, dependent on their assessed risk.
In April 2017, the NHS Litigation Agency was renamed as NHS Resolution, to emphasise a change in focus and the importance of resolving patient concerns after an incident sooner. In excess of 10,000 claims for medical negligence are made each year, and the NHS paid out £1.08 billion (€1.23 billion US$ 1.44 billion) in claimant damages for 2016/2017, an increase of 14% from the previous year. Obstetric-related claims are particularly high cost, and the focus for the future will include developing processes to manage such claims and support staff, so the experience for women and families involved in such incidents is improved.
NHS Resolution also has a strategic objective to support learning from untoward events, and makes organisations, in general, more resilient to risk, by acting on feedback from patients and monitoring the safety of its services. It has developed Clinical Scorecards (Fig. 1) to provide Trusts with an analysis of their individual claims profile, as part of its commitment to NHS England's 'Sign up to Safety' campaign [30] . Every organisation has a Figure 1 Illustration of data presented in quadrant format and how learning can be determined by an organisation using different approaches.
claims scorecard, designed to help local analysis of the previous five years of claims data (open and closed). Scorecards are produced annually, and sent to Chief Executives and legal services managers.
Conclusions
Any event affecting a patient that is undesirable, unintended, and a direct result of an anaesthetic procedure, and which would not have occurred had things progressed as well as reasonably hoped, can be considered as an anaesthetic complication. All complications should be addressed in a timely fashion, and should include appropriate explanation and information, including provision of ongoing support for the affected person. More serious complications will require reporting through local and national reporting systems, with an emphasis on sharing of learning from events. Poor handling of complications can lead to complaints and litigation, as patients attempt to obtain the explanations and support that should have been provided for them initially.
